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Introduction
An organization's ability to acquire, process, interpret and apply information about its external environment is considered to be major sources of competitive advantage (Weick et al, 2005; Zahra and George, 2002) . This is particularly the case in turbulent environments (Lichtenthaler, 2009 ). Daft and Weick (1984) provide a popular description of the organizational process of interpretation and learning, whereby organizations scan the environment for information, which it then interprets, before acting on these interpretations. This process of organizational interpretation is carried out under conditions of uncertainty (Milliken 1990 ). Whilst there is ample evidence in existing literature that such organizational interpretation is important, there is much less evidence concerning the nature of the links between the various steps in this process, or between these steps and perceived uncertainty. This paper therefore develops a series of proposals regarding these links.
The environment is the source of both opportunities and threats for the organization (Jackson and Dutton, 1988) and organizational members perceive the environment and act in response to what they perceive. Although human beings carry out the actual interpretation of individual external events, organizations build systems and memories based on past processed information.
Organizations also learn from their actions, as these actions are in turn analyzed and their effects collectively interpreted (Weick et al., 2005) . Individual employees may come and go, but certain norms, cognitive maps and organizational knowledge are standardized, stored and preserved over time. Thus, the organization is capable of interpreting as a system. However, this is typically done under conditions of relative uncertainty with which executives must cope (Lawrence and 5 Lorsch, 1967) . Milliken (1987) suggests that organizations face three types of uncertainty when interpreting external issues. The first she refers to as state uncertainty, whereby managers find it difficult to assign probabilities to the occurrence of events. The second type of uncertainty is effect uncertainty, whereby managers are unable to assess what the effects of a future state of the environment will be on their organization. The third type of uncertainty is response uncertainty, whereby managers are uncertain as to possible responses to an environmental change, and how effective these will be.
Three problems face the scholar interested in the interpretation-uncertainty links. Firstly, conceptualizations and empirical evidence for the links are highly fragmented, with no single study painting a complete picture of the process of organizational interpretation and the links with multiple types of uncertainty. Secondly, several links within this process remain unexplored altogether. For example we know little about the influence of interpretations, and more generally of perceptions of the environment, on information search and subsequent organizational actions (Nag and Gioia, 2012) . Very recent research suggests that environmental scanning in this context is not just an information and knowledge-acquisition activity, but actually shapes and amplifies information for subsequent knowledge use (Nag and Gioia, 2012; Sund, 2013) . Thirdly, existing studies of the link between, for instance, scanning and uncertainty, are far from unanimous in their conclusions (Weick, 2002) . Specifically, relatively little and sometimes contradictory evidence exists concerning the links between scanning, interpretation, state and effect uncertainty and little is known about the specifics of how issue-specific uncertainty affects actions.
6
The mechanisms of the organizational interpretation process have thus not yet been fully explored and it is this lack of theory development that this paper attempts to remedy. In this paper it is argued that some of the conflicting empirical results found in the literature can be better explained by differentiating between two types of scanning, general and issue-specific, and by adopting a multidimensional view of perceived uncertainty (Milliken, 1987) . In particular it is argued that general information seeking affects the interpretation of environmental issues, which in turn affects organizational responses. It is further argued that whilst scanning reduces state and effect uncertainty, response uncertainty negatively influences the level of organizational response to a given issue. The paper is a response to recent calls for more conceptual work on perceived uncertainty and sensemaking in general (Ashill and Jobber, 2010; Pandza and Thorpe, 2009) , and on the links between information seeking, interpretation and uncertainty in particular (Anderson and Nichols, 2007; Suh et al., 2004; Sund, 2013) .
The Interpretation Process
Executives' cognitive frameworks, or knowledge structures, serve as a way to organize knowledge about an information environment and enable some form of interpretation of information signals from that environment. Such frameworks direct both attention and interpretation (Dane, 2013) , and help explain differences in how organizations react in response to information signals (Marcel et al., 2010) . The individual manager has thus been referred to as an information worker (McCall and Kaplan, 1985) and organizations as information processing, or interpretation systems (Daft and Weick, 1984; Galbraith, 1974) . In fact, organization and sensemaking are so intimately linked that it may be said that organization actually emerges through sensemaking, as people organize to make sense of equivocal information and join to act on that information (Weick et al., 2005) . The three step interpretation process proposed by Daft and Weick (1984) suggests that organizations scan the environment and collect data, which is later analyzed and interpreted, thereby giving meaning to the data. Finally, actions are taken which result in organizational learning.
Scanning
Scanning is defined as the deliberate act of seeking information about events and relationships in the outside environment (Fahey and King, 1977) . Scanning aims to recognize environmental changes (Sutcliffe, 1994) , to improve the match between the objective environment and the manager's or organization's perception of that environment (Bourgeois, 1985) , as well as to correctly assign probabilities to the occurrence of potential changes or events (Milliken, 1990) .
Recent studies have shed new light on the importance of scanning as a strategic capability with the ability to increase absorptive capacity, i.e. the ability of an organization to recognize, assimilate and apply valuable knowledge from external sources (Danneels, 2008) .
Due mainly to scarcity of time, scanning is often done selectively across sub-sectors of the environment (Boyd and Fulk, 1996; Daft et al., 1988; Garg et al., 2003) , such that the focus of scanning differs from one organization to another (Hambrick, 1982) . Furthermore, organizations exhibit varying levels of scanning and use various methods of scanning (Beal, 2000; Fahey and King, 1977; Lang, et al., 1997; Sutcliffe, 1994) . Scanning can for instance be both regular and 8 irregular (Fahey and King, 1977; Huber, 1991) . If knowledge structures are used to interpret change, then scanning serves to add to and enrich the knowledge structure content, whether at the individual, group or organization level. When measured, scanning is sometimes divided into scanning scope and scanning frequency, the former referring to the areas of the environment scanned and the latter to the frequency of use of various scanning mechanisms.
Interpretation
Organizational interpretation can be defined as the process of giving data meaning, or of translating external events into a shared understanding amongst organizational members. It is during this crucial phase that cognitive frameworks or mental maps play an important role.
Narrative processes make it possible for groups of executives to make sense of and categorize events, thereby creating shared knowledge frameworks (Garud et al., 2011) . Empirical studies thus suggest that executives use their collective knowledge and mental maps to label and categorize events (Garud et al., 2011; Thomas et al., 1993; Weick et al., 2005) . Acts of categorization are a form of pattern recognition; i.e. a perception of similarities and differences, and how a given event is categorized by the organization is a part of, and will obviously affect, the interpretation itself.
Studies of cognition and interpretation have examined the likely factors affecting this process, and the possible origins of the underlying knowledge structures, including strategy (Thomas and McDaniel, 1990 ) and strategic type (Citrin et al., 2007) , market orientation (Qiu, 2008) , degree of diversification (Ginsberg, 1989) , organization culture (Harris, 1994) , industry velocity 9 (Nadkarni and Barr, 2008) , dynamism (Garg et al., 2003) , cognitive motivation (Anderson, 2008) and a host of other organizational, team or individual level factors.
The event categorization the most commonly mentioned and investigated in the literature is the categorization of an event as a potential threat or opportunity to the organization. It has been suggested that there are three dimensions to this threat/opportunity categorization: (1) an evaluation of the event by managers in negative or positive terms, (2) an estimation by managers of potential losses or gains as a result of the event, and (3) a consideration of the controllability by the organization (Barr, 1998; Jackson and Dutton, 1988; Thomas et al., 1993; Thomas and McDaniel, 1990) . Although individual members of the top management tend to have a large influence over the labeling of strategic issues, labels and categorizations are created during a social process of collective interpretation, through the use of "language to share perceptions among [managers who] gradually define or create meaning through discussion, groping, trial and error, and sounding out" (Huber and Daft, 1987, p.151) . These labels are shared with the organization and ultimately influence the organizational actions taken in response to the issue Thomas et al., 1993) .
Action
The final stage of the interpretation process involves organizational actions. It was labeled "learning" by Daft and Weick (1984) , but the learning involves a new response or action based on the interpretation. The learning effect thus refers to the discovering and interpretation of new action-outcome relationships. The action phase leads to the accumulation of new knowledge and information which is in turn interpreted by the organization, leading to a feedback loop.
Organizational actions can be changes of a strategic nature, of a competitive nature or of a structural nature (Dutton and Duncan, 1987; Ginsberg, 1988; Thomas et al., 1993) and recent studies point to interpretative learning mechanisms being positively linked to strategic innovation capacity (Berghman et al., 2013) . As previously mentioned, the particular organizational action is intimately linked to the interpretation given to the environmental change (Barr, 1998) . Thus, the particular interpretation given to an event will determine what actions will be taken, as will past experiences, given that these past experiences, and past learning, to some extent constrain the organization's repertoire of actions.
Perceived Environmental Uncertainty
Environmental uncertainty has for a long time been a central concept and variable in the study of organizations. This uncertainty has been considered by some an objective property of the environment, by others a perceptual phenomenon, such that the uncertainty is in the eye of the beholder (Milliken, 1987) . As a result, estimations of environmental uncertainty have been carried out using either objective archival measures or subjective perceptual measures (see for example Boyd, Dess, and Rasheed, 1993, or Kreiser and Marino, 2002 , for more detailed reviews of various measures). When the environmental uncertainty is viewed as an objective property of the environment, it is typically done using constructs that deal with particular attributes of the environment such as instability, rate of change, munificence, and complexity (Bourgeois, 1985) .
These objective measures can be estimated using archival time series data. Perceptual measures, on the other hand, generally depend on survey-based self-reported data, which many researchers have argued are more relevant, as it is likely to be managers' perceptions, rather than any objective reality that influence decision making (Ashill and Jobber, 2010; Doty et al., 2006; . A manager's perception of environmental uncertainty may change quite rapidly (Buchko, 1994) , something objective measures may not pick up. Not surprisingly, early studies trying to compare objective and perceptual measures have yielded mixed results (Buchko, 1994; Tosi et al., 1973) . Objective environmental uncertainty and perceived environmental uncertainty are in reality two very different constructs, despite sometimes being used interchangeably in the literature (Doty et al., 2006) .
The measurement of subjective, perceived environmental uncertainty has been carried out using many different questionnaire instruments. These usually divide the environment into sectors, such as suppliers, competitors, customers, government and so forth. Respondents are then asked to rate the predictability of changes in each sector. Early studies of perceived uncertainty revealed that the most commonly used instruments are not necessarily correlated , most probably because they may not be measuring the same underlying construct (Milliken, 1987) . Furthermore, there are demonstrated problems of validity and reliability for many of these instruments. For example, both the Lawrence and Lorsch (1967) scale, and the Duncan (1972) scale have been found to lack reliability Tosi et al., 1973) . Miles and Snow (1978) proposed a widely used instrument with 22 items across six external environmental components: suppliers, competitors, customers, financial markets, government and unions. The various environmental components are equally weighted in their instrument, a fact which has been criticized, since for any particular organization, at any particular point in time, the strategic importance of the various components are likely to be unequal (Daft et al., 1988) .
Despite the measurement problems, perceived environmental uncertainty continues to be a key construct within organizational research. However, whilst it has long been acknowledged that the environment is both complex and ambiguous (Starbuck and Milliken, 1988) , as well as a source of uncertainty, the relationship between such uncertainty and the sensemaking or interpretation processes taking place within the organization remains underexplored and deserves further attention (Ashill and Jobber, 2010) . If uncertainty is in fact omnipresent when organizations attempt to interpret signals from the environment, ignoring its effects on the interpretation process seems a serious omission. Rather than simply acting as a form of background noise perceived uncertainty is likely to accompany, influence and be influenced by, every step of the interpretation process.
An important step in trying to understand the role of uncertainty in the interpretive process of organizations was made by Milliken (1987) , who proposed that perceived environmental uncertainty could be broken down into three types: state, effect and response uncertainty. She proposed in a later paper that these three types are related to the interpretation process such that the three types of uncertainty may reflect the three phases of the interpretation process outlined earlier (Milliken, 1990) . Unfortunately, despite much attention having been given to both the interpretation process and the three types of perceived uncertainty individually, little has been done to extend the idea of bringing the two together conceptually. Milliken's (1987 Milliken's ( , 1990 work 13 is thus frequently cited in the literature but only a small handful of papers have ever produced any theory about, or empirically tested for, her three types of uncertainty. Milliken (1987) suggests that not only may environmental uncertainty arise from any of the various sub-sectors of the environment, but it may in fact arise in three distinct forms. The first she referred to as state uncertainty, which is the lack of predictability concerning environmental change. She suggests that this type of uncertainty is conceptually closest to the common conception of perceived environmental uncertainty. The executive is uncertain as to the probability of particular events or changes taking place. Thus, he or she finds the environment or portions of it to be unpredictable. An example of this kind of uncertainty would be the uncertainty associated with a potential competitor entering the market or not.
The second type of uncertainty is effect uncertainty, which refers to the inability of the executive to assess what the effects of a future state of the environment will be on their organization. This type of uncertainty therefore concerns cause-effect relationships and understanding whether an event will affect the organization and how deeply. An example would be the uncertainty linked to the effects that a new market entrant would have on the organization. The third type of uncertainty is response uncertainty, or a lack of knowledge of response alternatives and the effectiveness of these responses (Milliken, 1987) . In our example, this would be the uncertainty of how to respond to the new entrant. 14 Milliken (1990) measured these three dimensions of uncertainty in a survey of college administrators and found evidence for their existence as separate constructs. A number of other studies have picked up on the notion of these three separate types of perceived uncertainty. Gerloff, Muir, and Bodensteiner (1991) , used factor analysis on Duncan's (1972) instrument of perceived environmental uncertainty in a survey of 118 Navy project managers, finding the instrument to reflect the three types of uncertainty, although there were some issues of reliability on their measure of effect uncertainty (Doty et al., 2006; Gerloff et al., 1991) . Based on a survey questionnaire, answered by 204 firms in New Zealand, Ashill and Jobber (2010) presented evidence suggesting the three types of uncertainty are conceptually distinct, although empirically linked. In a previous study the same authors used qualitative measures (Ashill and Jobber, 2001) , and at least one study has interestingly used time series data to confirm the existence of the three uncertainty dimensions (Miller and Shamsie, 1999) . However, despite the mounting evidence for the existence of these three types of uncertainty, relatively little has been done to further examine the possible relationships between the three types of uncertainty and the actual process of organizational interpretation. Although Milliken (1990) herself suggested a link between the three types of uncertainty and Daft and Weick's (1984) three-stage interpretative process, the details of this link remain largely unexplored (Ashill and Jobber, 2010; Suh et al., 2004 ).
An Integrated Model of Interpretation and Uncertainty
In this section, a series of propositions are developed, outlined in figure 1, about the three types of uncertainty and how they relate to the process of organizational interpretation. In keeping with Milliken's (1987; 1990) intentions, uncertainty is linked to the 3-stage interpretative process as outlined by Daft and Weick (1984) . The link between scanning and perceived environmental uncertainty has received some attention in the literature, mostly with the hypothesis stated that high levels of general environmental uncertainty prompt executives and organizations to engage in higher levels of scanning (Daft and Weick, 1984; Ebrahimi, 2000; Hough and White, 2004; Lang et al., 1997; Miles and Snow, 1978; Yasai-Ardekani and Nystrom, 1996; Reus et al., 2009) .
Perceived general market turbulence may for instance catch the attention of executives and trigger efforts at sensemaking (Nadkarni and Barr, 2008; Neill et al., 2007) . A few studies have proposed that such uncertainty by itself will not lead to scanning behavior, but that it is uncertainty combined with the strategic importance of any external issues that prompt scanning behaviors, although the empirical evidence for this is mixed (Daft et al., 1988; Elenkov, 1997) .
Common to these studies is that no particular distinction has been made between different types of perceived uncertainty in general (Becker and Knudsen, 2005) , and the three types of environmental uncertainty identified by Milliken (1987) in particular. It remains unclear whether uncertain environmental factors by themselves prompt scanning, whether it is the interpretation of these factors that leads to scanning, or whether it is a combination of uncertainty and strategic relevance. Critically, existing studies have not provided unanimous results to support either of these views. One reason for this is that the exact definition and measurement of perceived uncertainty has varied from study to study (Suh et al., 2004) . Furthermore, this uncertainty has in most studies not been broken down into separate types. Interestingly too, the cause-effect relationships reported in these studies often hinge purely on the strength of the lines of argument, not on objectively clear empirical evidence.
Analysis of the existing literature suggests a need to distinguish clearly between general perceived environmental uncertainty, and issue-specific uncertainty. Similarly there is a need to distinguish between general and issue-specific scanning, the latter being of a more irregular type.
In keeping with Milliken's (1987 Milliken's ( , 1990 intentions, the focus here is on issue-specific rather than general uncertainty, breaking this uncertainty down into the three types previously discussed. This paper does not theorize directly about the links between objective environmental dynamism or complexity and scanning, or about general perceived environmental uncertainty in the traditional sense.
Scanning aims to collect information and build knowledge about the environment. It has been suggested that environmental scanning absorbs uncertainty when it advances beyond the mere collection of data and begins to provide interpretations (Boulton et al., 1982; Yasai-Ardekani and Nystrom, 1996) . Starting from Milliken's (1987) definition of state uncertainty as being uncertainty about the probability of general changes in state in the environment, it therefore seems logical that scanning the environment for information about a specific issue or trend will tend to lower the state uncertainty related to that particular issue (Sund, 2013) . In addition to this, and as an indirect effect, the more scanning activities a given organization entertains in general, the lower one would expect the state uncertainty related to any given environmental change to be. In other words, organizational scanning, both general and specific to a particular event, leads to more certainty concerning predictions of the likelihood of particular events taking place. This is firstly because higher general scanning will increase the chance that a given event has been recognized by the organization (Sutcliffe, 1994) , secondly because it will improve the basis for estimation of subjective probabilities and their accuracy (Becker and Knudsen, 2005) . In short, if state uncertainty is the result of the absence of information about the environment Milliken, 1987) , collecting more information should help lower uncertainty.
Proposition 1a:
The more an organization scans its external environment in general, the lower will be the perceived state uncertainty related to environmental changes in general.
Proposition 1b:
The more an organization scans its external environment in response to a particular issue or trend, the lower will be the perceived state uncertainty related to that particular trend.
------------------------------Insert Figure 1 about here ------------------------------
Information picked up during environmental scanning typically includes more than just neutral bits of raw data. The most common external sources of information include customers and suppliers, the internet, specialized and trade publications, fairs and exhibitions, conferences, annual reports and external consultants (Haase and Franco, 2011) . These sources can be both personal and impersonal. Most commonly, the information will already contain within it elements of other people or organizations' interpretations and opinions. In the worst case, the information may even be biased towards a given interpretation. For example, when a trade publication informs its readers about a particular environmental change, the expected effects of 18 this change on the industry and on key players in the industry may be discussed as well. Such outside interpretations may influence or even guide any subsequent interpretations within the organization. Thus, most information is neither neutral nor un-interpreted. If effect uncertainty stems from an inability to identify cause-effect relationships and to understand whether an event will affect the organization and how deeply, it seems likely that scanning will help lower this type of uncertainty (Sund, 2013) . Not only will scanning provide the organization with more data to feed the organizational sense-making, but perhaps more importantly, much of the information gathered will have been clarified (and one is tempted to say pre-interpreted) before being presented to the organization.
Proposition 2a:
The more an organization scans its external environment in general, the lower will be the perceived effect uncertainty related to environmental changes in general.
Proposition 2b:
The more an organization scans its external environment in response to a particular issue or trend, the lower will be the perceived effect uncertainty related to that particular trend.
The third proposition concerns the feedback loop found in figure 1 and reported by Daft & Weick (1984) . They suggest that learning might lead to further scanning in order to monitor the effects of organizational actions. If this is the case, then one could conjecture that the interpretation given to a particular event upon first identifying the event might influence subsequent scanning related to that particular event. For example, Daft, Sormunen, and Parks (1988) noted that uncertainty by itself will not lead to scanning behavior since managers may not 19 be interested in events unless these are perceived as strategically important. Hence the perceived importance of an event may prompt further scanning (Boyd and Fulk, 1996) . Flores, Zheng, Rau and Thomas (2012) take this argument one step further, suggesting that organizational interpretations in fact act in the same way as individual cognitive filters, limiting the amount and type of data acquired and distributed within the organization, i.e. directing and constraining scanning. This constrained scanning is of an irregular type, being a direct reaction to the given event (Fahey and King, 1977) . The environment is scanned for specific data concerning that event, and other data is filtered out. The bigger the predicted impact of that event, whether negative or positive, the more likely that the organization will engage in more directed scanning to help form or perfect the interpretation. Any significant threat or opportunity is likely to act as a trigger for such targeted, issue-specific, and irregular scanning.
Proposition 3:
The higher the predicted impact of a given event and regardless of the uncertainty related to that prediction, the higher will be the interest in the event and the more likely will it be that scanning activity will be undertaken in the related area of the environment.
A number of studies have shown that aside from lowering state and effect uncertainties, scanning affects interpretation, in particular threat/opportunity categorizations, in terms of: (1) an evaluation of the event in negative or positive terms, (2) an estimation of potential losses or gains as a result of the event, and (3) a consideration of the controllability by the organization (Jackson and Dutton, 1988; Thomas et al., 1993; Thomas and McDaniel, 1990) . The greater the amount, and the completeness of information available to decision makers; the greater the likelihood that 20 they will sense that they master the situation and thus perceive any changes as controllable (Eisenhardt, 1989; Thomas et al., 1993) . The fact that scanning enhances the early detection of events before threat interpretations can emerge should further contribute to increasing the sense of control (Jackson and Dutton, 1988) . The proposition made in this paper is thus that there is value in general environmental scanning, not just because this can raise the interpretation or absorptive capacity of the organization (Dane, 2013; Danneels, 2008) , but because it will affect the sense of control (Sund, 2013) . As previously pointed out, much of the information collected by the organization during scanning will contain elements of interpretations, helping managers to identify cause-effect relationships and enhancing their sense of shared understanding of the environment.
Proposition 4:
Organizations that engage in more general external scanning will tend to interpret any given noticed event as more controllable.
Effect uncertainty measures on the one hand uncertainty related to whether a given event will affect the organization and on the other hand uncertainty linked to the predicted magnitude of this impact (Milliken, 1987) . This uncertainty accompanies the actual interpretation and categorization of an event. It has been suggested in the literature that effect uncertainty may arise from the inability to assess how customers, competitors and other actors might influence the organization (Miller and Shamsie, 1996) . This can be because the organization may be lacking the necessary skills, information and resources to correctly understand the effects of environmental changes (Miller and Shamsie, 1999 Milliken (1987: 140) This would suggest that if effect uncertainty has an effect on the interpretation process other than extending the time spent analyzing, this effect might be on the response rather than the interpretation. The only paper identified dealing directly with the influence of effect uncertainty on the interpretation process is that of Miller and Shamsie (1999) , who found that firms experiencing high effect uncertainty will tend to have less varied product lines. Their argument was that effect uncertainty would discourage managers from straying into expensive product variations. Product variation and new product launch is clearly one type of strategic decision or action open to organizations facing changing environments. As a result of the above analysis it seems reasonable to propose more generally that higher effect uncertainty will make it more difficult for an organization to determine whether a response is warranted. Therefore, higher effect uncertainty will be associated with less organizational action.
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Uncertainty is reduced with information and therefore changes over the course of the interpretation of a given issue (Weick, 1995) . As state and effect uncertainty are reduced, and opportunity/threat interpretations are formed, ultimately the organization is left only with risk rather than uncertainty, and can therefore make an informed decision regarding responses.
Proposition 5:
A higher effect uncertainty will lead to a delay in actions being taken.
Issue interpretation plays an important role in shaping strategic responses (Ginsberg and Venkatraman, 1995) . Within the body of literature on the knowledge-based view of the firm, for example, it has been shown that various interpretation mechanisms may benefit the subsequent level of knowledge application (Song et al., 2005) . Few studies, however, have fully explored the effects of the popular threat/opportunity interpretation on response ). Thomas, Clark and Gioia (1993) found that the positive and gain items are indistinguishable and hypothesized that an interpretation in high positive-gain terms will lead to a greater response, although they did not find empirical support for this hypothesis. A number of studies have proposed to measure threat and opportunity separately, in case these labels have separate connotations (Denison et al., 1996; Jackson and Dutton, 1988; Julian and OforiDankwa, 2008 ). , for example, separated threat and opportunity and found both of these constructs to be positively correlated to intended responses in the case of external environmental change. Plambeck (2012) found that while both positive and negative interpretations will lead to responses, negative interpretations will lead to less innovative product responses than positive ones.
The evidence thus suggests that more generally, if an issue is seen as an important opportunity or threat, the organization will be more likely to investigate potential responses. It seems reasonable to assume that the interpretation given to a certain event will affect the magnitude of the organizational response to this event. I thus posit here that an interpretation in high positive-gain terms or in high negative/loss terms is likely to result in higher levels of response.
Proposition 6a:
The interpretation of a given event in high positive-gain or negative-loss terms will lead to more actions being taken.
The effect of controllability on response has been examined in at least one previous study, with somewhat mixed results. report a marginal, but non-significant, positive relationship between influence and external response, whilst reporting a strong positive relationship between manageability and response in a separate study .
Although the use of these different labels for control may signal somewhat different underlying constructs, given the evidence, it can reasonably be posited that controllability, when defined as whether the organization has the capabilities act, and a choice over whether or not to act (Jackson and Dutton, 1988; Thomas et al., 1993; Thomas and McDaniel, 1990) , will lead the organization to adopt larger responses.
Proposition 6b:
The interpretation of a given event as controllable will lead to more actions being taken.
Finally proposition seven concerns the effect of response uncertainty on organizational action.
This relationship has benefited from much analysis beyond the simple identification and validation of the response uncertainty construct (Milliken, 1990) . Milliken (1987) suggested that high levels of response uncertainty may have the effect of delaying strategy implementation as response alternatives are developed and analyzed. The more uncertain the top managers of an organization feel about the potential effectiveness of a set of organizational actions, the less likely they will be to adopt those actions, preferring to continue scanning and collectively interpreting data about the event until a suitable course of action can be found for which the corresponding uncertainty is sufficiently low. Information in this context can help the organization determine what outcomes will follow from various possible lines of action (Weick, 1995) and scanning thus can be resorted to at every step of the interpretation process. Response uncertainty, or the lack of knowledge of response alternatives and the effectiveness of these responses, acts as a trigger to encourage further rounds of information seeking and interpretation by managers, whilst postponing actual organizational responses. McKelvie, Haynie and
Gustavsson's (2011) study of entrepreneurial software firms, in which they concluded that response uncertainty will represent an impediment to entrepreneurial action, seems to support this notion.
Proposition 7:
Greater response uncertainty will lead to less responsive actions being taken.
Discussion and Potential for Further Research
Whether referred to as an organization's information processing capacity (Kuvaas, 2002) , sensemaking capability (Weick, 1995) , or absorptive capacity (Berghman et al., 2013; Zahra and George, 2002) , the ability of an organization to make sense of and react to environmental signals is recognized as important to the success of an organization. The field of managerial and organizational cognition thus continues to be promising in terms of helping us understand decision making and organizational performance differences, as well as generally improving the theory of the firm (Kaplan, 2011; Walsh, 1995) . Interpretive theory and the closely associated concept of perceived environmental uncertainty also remain highly popular in the management literature in general. However, studies using the perceived uncertainty construct in particular continue to suffer from conflicting empirical results and very few studies have examined how different types of uncertainty accompany, influence and are influenced by different stages of the organizational interpretation process in a holistic fashion. This paper fills the gap by offering a series of testable propositions, some of them entirely novel, regarding links between scanning, interpretation, organizational responses and three types of perceived uncertainty.
One implication of the proposed model developed in this paper and outlined in figure 1, is that there are still research opportunities for studies in the field of organizational cognition to (1) distinguish clearly between objective uncertainty, general perceived environmental uncertainty, 26 and issue-specific uncertainty; (2) take into account the growing evidence that issue-specific perceived uncertainty may take a variety of forms and accompany various stages of the organizational process of environmental interpretation; and (3) distinguish between general (regular) scanning, and issue-specific (irregular) scanning when testing relationships within this process. Studies of organizational cognition, and in particular those using the perceived uncertainty construct, can benefit from adopting and emphasizing such distinctions, which open up new research questions to be explored. To illustrate this point, consider just one set of relationships within the organizational interpretation process: that between scanning and uncertainty, and how this relationship depends on the definition of uncertainty.
When uncertainty is defined as an objective characteristic of the environment, it is typically measured by examining archival data sets on rates of change in environmental variables or munificence, i.e. the volatility and complexity of the environment (Bourgeois, 1985) .
Environmental variables measured thus include, for example, variability of industry sales and profit levels over time. Rapidly changing (sometimes called high-velocity) environments are thought to pose a particular challenge to organizations, as decision-making needs to be rapid as well (Eisenhardt, 1989) . Whilst a rapidly changing (objectively uncertain) environment might not directly lead to scanning, it will certainly influence the perceived (subjective) environmental uncertainty about the environment (Daft et al, 1988 by recognizing that uncertainty may be linked to the general environment, but also to specific issues of strategic importance, and that these are not the same thing. Milliken's (1987 Milliken's ( , 1990 ) identification of three separate types of perceived environmental uncertainty sought to bring some structure to a growing body of literature and perhaps to explain some of the failures of scholars to reproduce results. Although various stages and labels of interpretation have been empirically linked between themselves and with various definitions of uncertainty, the evidence remains scattered across the literature and is incomplete. When brought together, the contributions of Daft and Weick (1984) and Milliken (1987 Milliken ( , 1990 ) strengthen our understanding of organizational cognition and may help explain some of the conflicting empirical evidence on interpretation and uncertainty amassed over the past three decades.
Conclusion
However, no study has focused on further developing and integrating existing findings and propositions so far. This paper has attempted precisely that, proposing a fuller account of the interactions between organizational interpretation and three types of issue-specific uncertainty.
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Further empirical research is needed to continue validating the various constructs and measures discussed, as well as the relationships between these, as outlined in this paper. The interpretation process and perceived uncertainty constructs continue to be explored within fields as diverse as information systems, human resource management, strategy, marketing and organizational behavior, and all of these fields can validly gain from applying these constructs within their own domains and can further add to our understanding of cognition and uncertainty. 
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